To gain a better understanding of the mechanism and technology of microbial enhanced oil recovery, microbial community structure and diversity of reservoirs after polymer flooding in Daqing oil field at the Earlier Stage of microbial profile modification were studied. 16S rDNA gene clone library was used to assess the structure and diversity of microbial community. The results showed that the dominant microbes of the earlier stage of microbial profile modification are uncultured bacterium, comprising 88.6% of library clones. The cultured strains are composed of Epsilonproteobacteria(5.7%) , Gammaproteobacteria(4.7%) and Firmicutes (1%). Among the Epsilonproteobacteria, Sulfuricurvum accounts for 4.7% of the cultured strains of library clones and Arcobacter accounts for 1%. Besides, the dominant communities also include Pseudomonas and Moorella.
Introduction
Polymer flooding technology as an important replaced technology has played a significant role in enhanced oil recovery in Daqing oil field through a large scale applications. After polymer flooding, there is still about 50% OOIP oil remained in the reservoirs. But it has great difficulties in recovering the remaining oil by conventional technologies.The microbial profile modification is an EOR technology that has rapidly developed abroad for simple process, safety operation, non-pollution to the environment and low cost. Gas, bio-polymers and inorganic salts were precipitated in the process of growth, reproduction and metabolism of microbes after the injection of microbes or activation of origin microbes in order to generate the role of biofilm formation and adjust the injection well profile. Next, we would acheive the purpose of improving the recovery by microbial profile modification [1] . Compared with a variety of chemical profile modification, microbial profile modification overcomes some problems [2] . Therefore, it is significant to explore new technologies to further enhance oil recovery and select representative blocks to carry out microbial profile modification field tests in reservoirs after polymer flooding.
The development and application of microbial profile modification technology is based on the analysis and study of microbial community from reservoirs after polymer flooding. The sequencing technology based on 16S rDNA for its unique advantages is increasingly used in microbial enhanced oil recovery technology research [3, 4] . Watanabe K et al [5, 6] studied microbial communities in reservoirs by fluorescence in situ hybridization (FISH) and 16S rDNA gene clone library. Orphan et al [7] analyzed the microbial community of California high temperature, sulfur-rich reservoirs. Grabowski [8] obtained the microbial community diversity in Canadian low-temperature, low salinity reservoirs by using 16S rDNA gene clone library. She et al [9] revealed microbial community structure of reservoirs by PCR-DGGE analysis of water samples in Xinjiang Karamay oil field. Zhang et al [10] analyzed the microbial community diversity of reservoirs after polymer flooding by ARDRA in Daqing oil field.
In this study, we extracted genomic DNA of production fluids of reservoirs after polymer flooding in Daqing oil field at the Earlier Stage of Microbial Profile Modification. Then, we analyzed microbial community structure and diversity of the stage by 16S rDNA gene clone library.
Our study provides a reliable basis for carrying out large-scale microbial profile modification technology in reservoirs after polymer flooding in Daqing oil field. 
Materials and Methods Study Sites and Sample Collection

The Experimental Methods
The protocol of total genomic DNA extraction was described previously [11] .The extracted genomic DNA was stored in -20℃.The primer pairs for PCR amplification of 16S rDNA were 27F/1492R [10] . Analysis of 16S rDNA gene clone library was performed as described by DeLong et al [12] . In order to find the most similar known sequences to determine the classification status of dominant species, the sequence alignment analysis of all clones will be carried out with the GenBank database. In the end, we use the NJ method in MEGA software to build evolutionary trees and phylogenetic analysis.
Results
We bulit 16S rDNA gene clone library of all eight representative samples. PCR-RFLP analysis was performed with 105 random clones of the library. The results showed that there are some relative large differences between the bands digested by Hind℃ and HinfІ. We obtained seven operational taxonomic units (Operational Taxonomic Unit, OUT) by integrating with two different types, of which four OUTs is the dominant groups (including more than five clones) and three OUTs is only one clone. Clone library storage capacity C (Coverage) value represents the diversity of microbial community of samples. Our results showed that our clone library storage capacity C (Coverage) value is 97.2%. The Shannon Wiener index and Margalef index are 3.86 and 10.2 respectively(data not shown). These results suggested that reservoirs microbial community diversity is abundant.
16S rDNA genes of the clones were sequenced and phylogenetic trees were built compared with the most similar sequences of NCBI Genebank database (Fig. 1) . The results showed that the dominant microbes of the earlier stage of microbial profile modification are uncultured bacterium, comprising 88.6% of library clones. The cultured strains are composed of Epsilonproteobacteria(5.7%), Gammaproteobacteria(4.7%) and Firmicutes (1%). Among the Epsilonproteobacteria, Sulfuricurvum accounts for 4.7% of cultured strains of library clones , and Arcobacter accounts for 1%. Besides, the dominant communities also include Pseudomonas and
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Environment Materials and Environment Management, EMEM2010 Microbial community structure has undergone great changes for the impact of exploitation by the polymer flooding. We couldn't confirm detailed functions of many uncultured bacterium because it's difficult to be cultured by conventional methods. We speculate that the origin microbes of reservoirs account for a small part of microbes and most of them are alien species.
